wo 2005/064643 



PCT/US2003/039355 



1/6 



LOAD 
SAPPHIRE 
SUBSTRATE 



100 



ANNEAL 
SAPPHIRE 
SUBSTRATE 



102 



DEPOSIT 
NUCLEATION 
LAYER 



104 



GROW 
GALLIUM NITRIDE 
FILM 



106 



COOL UNDER 
NITROGEN 
OVERPRESSURE 



10$ 



GROW NON-POLAR 
(AI,B.ln,Ga)N 
LAYERS 



110 



FIG. 1 



wo 2005/064643 



2/6 



PCT/US2003/039355 




20 n 



FIG. 2 



y/O 2005/064643 



PCT/US2003/039355 



3/6 



Emission Energy (eV) 



3.7 3.6 3.5 3.4 3.3 3.2 3.1 



— 1 — I — 1 — 1 ■ 

40 A/A 

• / » V 

// ' 


1 ' 1 " 1 ' 1 

52A 


• / I 

U !\ 
28 A !; hi \ 
' ' / K ' 

/' if i 

II I \ 

U j ^ 
21 A . ;' //.' •. 


1 69 A 

\ 

\ \ 

— 


1 1 . 1 — 


1 - ' • » 1 1 — 



■ ■ ' ■ ' L 1 • 1 • > ■ ■ 

340 350 360 370 380 390 400 

Emission Wavelength (nm) 



F/G. 2{a) 



wo 2005/064643 



PCTAJS2003/039355 



4/6 



Emission Energy (eV) 

3.7 3.6 3.5 3.4 3.3 3.2 3.1 

1 — ■ — I — ' — I — ■ — I — ' 1 ' ' ' 




■ ■ ■ - I L — t — . — I — ■ — I — ■ — ' — 

340 350 360 370 380 390 400 

Emission Wavelength (nm) 



FIG. 3(b) 
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